Clinical Usefulness of Estimation of Serum
Fructosamine Concentration in Diabetes Mellitus
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EHEPRCBLT, MEROEA L 7 VIR 2 aldimine# & 12 & VG L, Amadoridz
MR TEES. ketoamine (77 b¥3Y) Ekd. ZOT7AZ Y IR TAVETRILEER
FrLpHIEATVS . RFETIRIMB 7 V7 b4 3 VEEORIE I DV TERIRE 21TV, Bt
DEFNESIC OV TORN EMAr. BERE 7 A2 VIERFTZ L2 b ¥ 3 >4 nitroblue
tetrazolium (NBT) #BuH@s¢s 2 L 2HELL0TH), BEECLIOMBEY L7 by 1>
BEEZAFL:. KAFEOEEWE L LT, &K Amadori {t&¥ T& % 1-deoxy-1-morpholino-D-
fructose (DMF) %7z, EWIRTORBE. MELGIRIGRETC, RIGHHL5S, FIGpHE
10.8, HEHEEES3MmMAER L E 2 sNl. WERFC >V TEEERRE (CV) 122.5~4.1%, #l
HAIEE (CV) 133.4~5.5%Th -t EEE (n=44) OFHMBET L2 b 2 LRER2.420.4

(Mean+2SD) mM, HRFEEE (n=77) TiF3.1+1.3mM c ERFBECHFECRMEELRLL

(p<0.001). ME7 V27 b9 2 BERFELT VT 2 (r=0708, p<0.001) ¥ X F HbAc (1=
0.751, p<0.001) LEELARBMEERL, B2 2 ~ 4 B AT 0 Z MR K IR E & 5 < FEAL. (r=
0.474~0.737, p<0.01~0.001). ZH5DER LD, ME7 A7 by 3 BEE LBAVEIR (2~ 458
RERT) omBEa sy b o— L0 EE L il RICEFBRBREOREREE 2% 2758 OGTT ik
B OHER S & D EEAR, BAN, EXEO 3BT, 72 b T VRE, HbAcS S
UM A EIE L. ME7 L2 b S VBEIRERAE, SRS L UEERTIALNI.NE
0.28 (mean=S. E. M), 2.56+0.058 £ 1f2.31£0.06mM TH» V) , EHMTHr2EEZR O

(p<0.05~0.001) . —7, ZERERFMAER U HbAc BERA L EER OB EEERR DB 0.
mE7A7 b vBEOREREETH Y, LERMEHMOMmE > b o — L DEFECTEERTE O
A7) —=v S RERTH b HEEENTREN.

Key words fructosamine, glycated albumin, HbAc, diabetic control

BRREEROBELBNO 1 D1k, FERREEMD Hemoglobin i3 7 | =58 & JEEs 31 Schiff #5
MEFEORAE - EBEIETAI LKXHD, ZD L, F&EX pre-HbAc (aldimine) ZEL 1,
DlrREREREsEHCchL Y RiFallEa >~ b Amadori 850712 & D &2E L7z HbAc (ketoamine)

g— LRI B LENSS. MY Fo— ik Y % 0P FRIMEBRD FHIFHHHIL0H TH L 2
BERIUBT 2FB e LT, EROMBEEREREC o, BE1~37AOLKHEPOMmME2 ¥ T
Nz T, BAETIL glycated hemoglobin (HbAc) 3 D AHREERBMLTWS EEZLN TS L
LLBwshTw»a. P, AT Y b o — LB L IR

Abbreviations: CV, coefficient of variation; DMEF, deoxy-morpholino-D-fructose;
FPG, fasting plasma glucose; HbAu, hemoglobin A.c; 5-HMF, 5-hydroxy methyl
furfural; HPLC, high performance liquid chromatography : HSA, human serum
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EORMEHEBO 204 A MKERERRRAET
. EIEEREE 52 bbb 5T, HbAc B4 E
wrIEnbb. i, TREMERREE SIS
cav b —AELEET ARERFERICB VL THE
wE A RHCHET 318, HbAc DA TRF+5
YEHNBIEL LI LIEREBRS L, K 0EVHHE
oIz » b o —VIREEE R T IEE O L B R
snT&EHY ZTO7z®, hemoglobin & D & 512
BHoBELIEEALMET V7 > O glycation &
HET 2 HENRES LAY, TOHUEED S
REZOEH L e BRIV LS BEAT S ICE
Fo T,

MBI/ VI —ADFERRENICHES L TEL
#- ketoamine i3, = DHEFES 7 V7 b —AEEE L
BB 7L P ErELERTVRBEY, RE7 )V
JRNFIUBTAAVBRFTT V2V Y T LEE
BREFKOIELZERFALLHELZOBERELES
AlFEsE (7 r2 by BERE) vlESh
RY KR TI, ZOmME7 LS b EEHE
B oL TEBNRN 2T e L bic, BRFERE
DA ) —= v oMY O — V2B 5 ME
TNV BEAMEORKNERC OV T LR
HeEMmA.

HEBLUHE

1. WE7A2 by 3 2 BEREROEROIRE

1. 3%

TNT LY CEROEEE L L THV 2 &K
Amadori 8 4 i ¥ 1-deoxy-1-morpholino-D-fruc-
tose (DMF), F @ D nitroblue tetrazolium

(NBT: grade II), DMF #8122 & IMET
V7 32y (HSA) ; Cohn fraction V, #&&R(LHEE
R PTAT Iy (e HSA) Bwdhb
Sigma#t# (St. Louis, MO, USA) D& D% b b1
fo. ZOMOE ) BFDEMETE LD AFL
o

2. NBT #t0E# pH & IlLEKOEHRINEE

ketoamine iZ & 2 NBT LR A RIFT pH 0
HERFT27-0, 025mM NBT 22 h2h&i
0IM v ~EE#E & e (pH7, pHS & & Uf pHI2),
0.IM /L B — LB (pHI) 5 & UF0.1M RERRE
B (PH10 B L U11) #PER L 7. 245 DB

2mliz, @4mM DMF &H4£BAEK, @4 %iE&
1t HSA 4B A& AH 51 13@4mM DMF &5 4 %
it HSA £E A k% 200 1 ¥ 2004 T37°CT1
SAMIKIGE ¥, 53nm BT B BEELBIEL .

HEERBCAVIERARNERE2RET S0,
FREOO@ D EHE 2004 112 0.25mM NBT &H
0.1M JRESEE W (pH10.8) % 2mlflx, 37°CT15%
MEGEE, ThEPNOBRIEANZ b5 LE2ERL
1.

3. DMFBKBICREWA 7L 7 3 v EROBY

DMFBE#ICFH 2 HSABIKIO NBTR G RIZT
BELRZD, ©4 %BHSA (fraction V) &H 4
2K, @4 %RERCHSASEELEREK, @4mM
DMPF % ¥ 72 4 % HSA (fraction V) 8B4 HEE
HAk® L U@4mM DMF 2R L7 4 BiE&L
HSA &H4BAEADE 2004 112 0.25mM NBT &
A 0.IM EBER (pH7» 5 12) % 2mlinz T37°CT1
SR GEE530nm KB ARNKERAELL. &
72, ThoQRADOEK % 0.25mM NBT &F
0.1M (REEEE (pH10.8) 2mlhTRIG ¥, Tt
BRI IE L 2.

4. TROBBEORYE

NBT HGIzRIZT 7P vHOBELR271:9,
1000mg/dl D 7' N wiE% & e 4 %RiER{E HSAEHA
#Hok 2004112 0.25mM NBT &%& 0.1M #£&H® (p-
H7~12) % 2ml Mz C37°CTISAMRIG & &,
530nm 2B A RREEREL 2. Bz, 1000mg/
dl 2 5625mg/dl @ 7 ¥ vEEE St 4 % &L
HSA £E A8k 2002112 0.25mM NBT &% 0.1M
RESEEYE (pH10.8) # 2ml Nz TRIKCRIG & ¥
WHEERFEL .

5. ME7L2 by I BEORTE

WA 13 =R R A L —40°CTREFL 2.
EEMGIER O 72, 0mM, 0.5mM, ImM, 2mM
LU 4mM BE O DMF % &1 4 %550 HSA £8
fifikE{ED, DMF E#3 x L7z, 20 DMF 2%
W3 VIR 20012 025mM NBT &%
0.1M JREBEER (pH10.8) 2ml % M2 T3T°CTRIG
X4, 1048 L U1545%12530nm K B 2 BLE

(AwB & A ZHEIE L. SR DMF %

OO B LSBT 2BEENE (AA=A
s—Aw *DMFEEICHLTYoy P33l LICE

albumin ; IGT, impaired glucose tolerance; MMT, dimethylthiazol-diphenyltetrazolium
bromide; NBT, nitroblue tetrazolium; OGTT, oral glucose tolerance test; TBA

thiobarbituric acid.
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DEER L. BRmEOMBE7 L7 by I RER
DMF#Z#HE & MBI LT s iz A A 2 RHEMARIC
WTidHB I ik yske, DMFYE L LTREL
1z

1) BIERS & CHIEREZE

ME N2 b HICBESERSZ 2207~
EE 1EORETSEYDHE (intraassay) L, #l
ERBREERDL. 272, BEORL2B0220
F—iiEE 5 MOR % 2SI HIE (interassay)
L, fAlEMEEr®esiLi.

2) FRB & UCEINEE

mE7as b4 v BESESEERLMEEE
BREATELHFRL T, BEERLOTFTEER
BUM. FhomBE7Lr7 vy v BENESME S
DR B S—VMEC, TRAFNRIS, 1BLV
2mM ¥ O DMF @8I R RMNT 2 2 ik 0 BEUR
HEETo.

II. ERERE9IRET

1. BRFEEBIUVEEZSCs 2ME7 L7
by VBE

1) X

LR 1 RN AR D 5 Wiz A RBRP ORER
TRBETTE (B35E, w28, FIHERMSS.4R) @B
WEUL (204, X248, FHERHL9.2K) 2XR
L7z

2) Fek

BEED L CHERRBEOEEIFINE £ A v THl
BOFECHEVIE I L7 by S EBERRELL.
e, ME7vy vy s VBERIERID 038,
28, 4BBIUVENOEERMEE 0BG E
WEtL7z. i, 36tk o EmME 7L 27 b2 v
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Fig.1. Effect of pH on reducing activity of
DMF and human serum albumin (HSA).
1, 4mM DMF; e, 4% HSA; a, 4mM DMF+
49% HSA.

W FIEECBIE L 72 glycated albumin & 0 15
& 100k oL TIME T L7 MY 3V EBE LR
ZHIE L7 HbAc = OB Z MG L7z,

2. BRBEAIV—= v BT AMETL S
¥ vBEHEOERS

1) W&

BITHDORBERHECPVT, SHOREDI L2
ELL EREE 2 M I o420 CEFHIER44.0£8.8
) ERREL.

2) Hik

WHREBLFICTS RO 7P yHEaR R (758~
OGTT) #MifTL., BAMRAEFEOMEHROY
FRACHESHTERRE, HRA, HERAEO Ik
g, &R MBI (FPG), HbA B & Ul
BT MY I BEERETLL.

83 glucose oxidase %, HbA.c i& HPLC &
(FHHE—F%, Auto Ac™), glycated albumin
13 TBA (thiobarbituric acid) % X D HEEL ..

. #ETFHRE

EREILbIORVRIFEHELFEERETT
L, HEEZEMEHE ERSHT. Student’s t-test B X
Vst ey, BRES %UT 2 FNCHE
BLHEL.

15 1#

1. B
1. NBT $ttan E# pH & OO E BRI

1.47
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Fig.2. Effect of albumin on absorption spect:
rum of reduced NBT.
A, 4mM DMF; B, 4mM DMF +4% HSA; C,
4% HSA.
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DRFE

EEAEKIZERL 2 4mM DMF 2 & 3 NBT @
B, RSO pHAIUTTREDSLT,
pHI0 TR HFEBORBLBERDLOATH 1.
LirL, pH210% 8 2 3 L RBIAB ML,
pHI11IZ 513 5 BB I scale out L7z, 4 %iEdE(L
HSA £HEkTIE, pHIOLED 7 LAV EHE+
i3 DMF LR NBT £ @ 47228, pH10»
SNTORCOBEIIRETH>72. DMF % 4 %
B HSA £ BREAR CHERL 1256, £HEAEKD
ATHEBEL 28l , NBTORG & & h:

(B1).
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Fig.3. Effect of two different preparations of

human serum albumin (HSA) on the reduction
of NBT by DMF.
a, 4mM DMF+4% HSA (fraction V); a, 4mM
DMF+ 4% HSA (crystallized and lyophiliz-
ed): O, 4% HSA (fraction V); e, 4% HSA
(crystallized and lyophilized).
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Fig.4. Effect of two different preparations of
human serum albumin (HSA) on time course
of NBT reduction by DMF.
2, 4mM DMF +49 HSA (fraction V); a, 4mM
DMF+ 4% HSA (crystallized and lyophiliz-
ed); 0, 4% HSA (fraction V); e, 4% HSA
(crystallized and lyophilized).

25 min.

DMF #pH10.8 TNBT & KI5 & € 12 RPN A~
7+ 9 203, DMF B O #&R{E HSA 0FRI &
DEDNT—UNREL BRo7 (K2). KIGHIX
L HSA BELE LR VLB A KR RO BLE 2R
L, R 610nm @i CchE o —2 2R RL7D
L, 4%k HSAEE T TRBREE RS
L, #¥E 530nm THEMWEREE—~27 2R L7k,
4 %R HSA OA TR BAEEOELIILTHT
Hoiz.

2. EbTATE CMFIDE

DMF##ificg thsd HSABAOBR L IZ LS
NBT &z icf+ 2|5 Tid, DMF % crude %

2.0

O.D. (530nm)
o

7 8 9 10 11 12
pH
Fig.5. Effect of glucose (1000 mg/dl) on the
reduction of NBT by DMF.
@, 4% HSA: 0, 4% HSA+1000 mg/dl gluco-
se: a, 4mM DMF+49% HSA; 0, 4mM DMF+
4% HSA +1000 mg/dl glucose.

2.01

0 250 500 750 1000
Glucose({mg dl)
Fig.6. Effect of various glucose concentrations
on the reduction of NBT by DMF.
a, 4mM DMF+4% HSA ; @, 4% HSA.
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HSA (fraction V) &HEBHEKTCEHET S L, Hh
£ HSA £ B EE K TEEL 28581t L, pH10 L
FTOBRKEEHS»IHEAL, REEOER2E
O HSABAI 2 2 n Z BB TRIGS & - HEORNEE
DEIIFIEF-FHLL (H3). ZOH*FECHRHNT 2
je®, pHI0R BT 2 RiG=RIFHICRES &, K4
RTINS, DMF WO BXEOZE X 2D HSA
SEEEKRDOH RIS S -BOREEDE I —
L.

3. TRUEBEOE

4 %iEeu (b HSA 438 a7k 1000mg/dl 7 K 7 5§
EFHRMUCTCNBT L RIGE € LBOBREE R,
pHI11 M BT 7 F VHEERMEFICEE L R e o 72
», pHI08 TR s kZRFED Moz, &1,
4mM DMF &4 HSA £ &Kz 1000mg/dl 7' F
TEERHIML TY, FERMEFICEE~T, pH108 2B
FAREETRKEREERD 2o (M5).
T 37 B EEEE % 62.5mg/dl 25 1000mg/dl @
HTELIwTy, ABCBERRECEERDE M-
72 (E6).

4. mME7AT MY S UBEAE

DMFE# B OBBETH 2 7NV T 2 OB R
BTHEERIET 27, DMF2R ImM 742 b5
HSADATNBT ERIGERIBEOAA (ZAs—A
o B2EDMFEBETOAADSELF|VTE% R
BUER L7 . fEdeihifiz DMFEE OBIMcLEFIL T

Ais — A10)

DA (

0 1 2 3 a
DMF (mmMm)

Fig.7. Standard curve for fructosamine assay.
Fructosamine standards were made up by
adding indicated amounts of DMF to 4%
HSA-containing 0.14M saline.

A A (=As—A,) represents the absorbance
change over the 5min. period between 10 and
15min. from the start of the reaction.

BRiFnE/gtr R L (B7).

1) BIER® & CRIEREE

ME7L7 b IV BEDOREZ 22070y
BrlIEOMETCEAFTLSETF2EEL B,
BRI 2.33mM B & U 4.65mM TH D, EEEY
(CV) BEIRFN2.57%BL L. URTH 1.
SICHBEORRZZRD 2007 — LM% 5 EDHE
T HEESRHEL TELTESBER 240mM B L
4.06mM THD, CVIZZNZN3.40% B & 105.56%
TH-o7z (F1).

2) FWB L UENRER

MmE7N 7 b3 2V EBENEME LR HRENE
(5.0dmM) ZAVTHTEBE LT/, ML 8
FTHRL CHESNEBGERMWEE L —FL
BiFeEBEXTLE (K8).

m#E7 027 by 3V EE 1.07TmM (BiEA),
1.24mM (#{&B) B LU 1.59mM (BEC) oimE
W2, FRFN05, 18 LU 2mMIEE O DMF £5%m
T2 &, EURETREATIZ8%~100%, HikBT
13100%~102%, #fAC TiZ100%~104%Th -1
(#2).

PlEofER LY NBT KIGH® pH #10.8, iy
HE% 530nm, EH¥ DMF OW¥%EE L T 4 %St

— 51
=
E
w
z |
= 4
<
wn
o]
-
O 3
oo}
24
w
=3
o
w
wn

1..

X8 X4 X2 X1
Dilution of serum

Fig.8. Dilution curve of one serum sample.

Serum, which contains 5.04mM fructosamine,
was diluted with 0.14M saline.
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HSA 2R\, M7 L2 b4 3 > WEORE£{T-
1.

1. BREEHIIRET

1. BRFEBREBLUVBEZ BT 2ME 7 LY
p T BE

mE7rs by BEREEE TEY 236
0.42mM (Mean= 2SD) , ¥EIRHK B F T3 3.14=%
13imM &, BRFBRETCERELCEBE TH - /:
(p<0.001) (F9). ME7 A7 42 VBEORE
#O0, 2, 4BIU6EDEERMEE (FPG) Lo
BMicidwihb EEL EOMEMBRGERARED s
(p<0.05~0.001) »3, HHIZHIERT 2~ 4 BDOFPG &
oV IEOMBEZER LA (K10).

Mmig7 7 b9 3 BE L glycated albumin & D
ik 1 IRERAY =512X—-0.36, HERK T =
0.708 (p<0.001) (R11), &7z, ME7 L7 b3
BE L HbA cOBEMRIT 1 IRERA Y =0.23X +1.52,
MEES T =0.751 (p<0.001) (B12) &, zhzh
BELZEOHEEBFENRED Sz,

2. KRB

EG1 50BN, BaMTostE. 2588
Bl UHRERVLZERELTREKEL, BRE R
BT WABEL 7. AKE, FPG i 214mg/dl,
HbAc 1310.1%, mMM@E 727 by 3 v BER
34TmM &, WFNLBEETH o7z B RERE
BLUESEEICL) FPGRAECHEL /2.
FPG E¥ &2 HIci3mE7 V72 b9 3 villER
2.71mM L EH{EL, ZOBERKETLE. —7A,
HbAcld FPGIERLEH 2 ¥ AR T6 %2V IEE
kL (H13k).

ER 2 MY, SHE, BREEBOERRIC X
DI b — L RREERDABEL . ABRER,
FPG 218mg/dl, HbAc 9.1%, ME7 L7 b4 3 v
BEE 3.65mM Th - 7z08, REEEOBEICE DA
B2t 108 Bizid FPG 130mg/dl 41, AB#208
EwidiuE 72 b3 VEBEMN 2.70mM & IEEFEE
L. —7, HbAc 2 AB%R4ISAE 62} %2 D 1A
BESIETL 2 (R34 .

Table 1. Reproducihility of fructosamine assay

a) intraassay variation b) interassay variation
No. 1 II 1 II

1 2.34 4.81 2.41 4.91

2 2.38 4.54 2.49 4.48

3 2.32 4.87 2.41 4.84

4 2.37 4.40 2.27 4.50

5 2.23 4.65 2.44 4.30

Mean (mM) 2.328 4.654 2.404 4.604
SD (mM) 0.060 0.193 0.256 0.256
cv (%) 2.566 4,140 3.399 5.558

a) Each pooled serum was assayed five times in the same batch.
b) Each pooled serum was assayed in duplicate in five different batches.

CV; coefficient of variation.

Table 2. Recovery test of fructosamine assay
Sample A Sample B Sample C
Added DMF
(mM) assay value recovery assay value recovery assay value recovery
(mM) (%) (mM) (%) (mM) (%)
0 1.07 1.24 1.59
1 1.57 100 1.77 102 2.10 100
2 2.02 98 2.25 100 2.69 104
3 3.07 100 3.27 101 3.70 103
Mean 99 101 102

Known concentrations of DMF were added to three serum samples.
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Fig.9. Serum fructosamine concentrations of
control and diabic sera.
Vertical bars represent mean=+2SD.

*** p<0.001 by

o (MmM)

© a

SERUM FRUCTOSAMINE
N

o (mM)

a

SERUM FRUCTOSAMINE
w

~N
b

Stundent’s t test.

3) BRBAZY —=v B8 2MBE7L 2\
FICBEREOEREM
EFRBZIC BT 2 REREERHIDT58 OGTT o
MAEEHAR S ERAEL0H (23.6%), BRE20H
(47.6%) , EEB124] (286%) THo7. Ty
FPG i ¥R 158.1£13.7mg/dl, ERH 995+

(mM)
e

@

n

SERUM FRUCTOSAMINE

0.4 05 0.6 07 08 09 10
glycated albumin (nmol5-HMF/mg:albumin)

Fig.11. Correlation between serum fructosamine
and glycated albumin concentrations. N =36,
Y =5.12X—0.36, r=0.708, p<0.001

.
N=81 . N=35
Y=0.0066xX+2.152 . Y=0.0040X +2.650 .
{r=03c0 .. . rz0.474 . o f -
p<0.01 . ) - P<0.01 o * £
- e i
., .o /... on .
~Re .
. 0 week 2 before 2 weeks
0 100 200 300 [ 100 200 300
Nz52 | N=29 .
Y20.007 X+1.792 ¥20.0036X+2.690
{r20.738 . o . d r=0.389 .= - .
P<0.001 *. /'. p<0.05 C e S
- . .
ey .8
/ - ‘ -
.
- before 4 weeks before 6 weeks
0 100 300 0 10 300

200
FPG (mg/ai)

o 200
FPG (mg/a)

Fig.10. Correlation between serum fructosamine
and fasting plasma glucose (FPG) concentrati-

ons.




PRBERFEOMB 7L 7 My 3 B

9omg/dl, IEHH 94.1+1.7mg/dl THH, HERFKEH
CRERY, EHEBCHLEBECEE TCH-
(p<0.001) 3, FERB L EEM r oMz HEE:
oot i, T HbAc WHERFRN6I1+
0.63%, EAMA7520.09%, EER450£0.08%TH
y, FPG L ABRICHERFER Clfbo 2 B LB R

SERUM FRUCTOSAMINE (mM)
w
1

10
Hb Atc (%)

Fig.12. Correlation between serum fructosamine
and glycated hemoglobin (HbA,c) concentra-
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EETH->7 (p<0.001) A3, FERE L EHERORM
WREEERH O » o (F14). ZhickL, @
77 93 B IERERRPTEL3.521 0.28mM, 1

12+ °
Aedkok ~[
10
"—— *kk _hl
o
N.S H
NS, H
g T |
- 6_ L]
S §
< [
2 . a "
4 o "
o
0- Normal Borderline  Diabetic
(N=12) (N=20) (N=10)

Fig. 14. Distribution of values of glycated hem-
oglobin (HbA¢) according to the results of
75g oral glucose tolerance test (OGTT).

The results of the 75g OGTT were classfied
according to the diagnostic criteria of the
Japan Diabetic Society.

Vertical bars represent mean+S.E.M..

tions. N=100, Y=0.23X+1.52, r=0.751, N.S,, not significant; ***, p<0.001.
P<0.001
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Fig.13. Temporal relation between serum fructosamine and glycated hemoglobin

(HbA«c)

concentrations after treatment in two diabetic patients.

@, serum fructosamine concentration; A, HbAc.
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RA256+0.05mM, EHEH231+006mMTH D, &
REHCHERNSCSEFRCHLERECSE
(p<0.001) TH2DARLT, EBRULEFEN LD
Mic b EELE WD (p<0.05) (E15).

% =

EEATR TR YEEBEAOERENLES (g
lycation) =& Y Amadorift&E¥TH2 7 bT I >~
HET2, 2ORKF L THbAc KL CHISN,
RN EROIE2 > oV IREERTHEEE
LT, BAFIASATHE Y. MBEEAPIET LV
72y glycation @ 2T h EI TBAEIZ XL DR
Az E o HbAc L3R~ -k K EHARM
Oy o —LREERBRT 26D eELONT
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Fig.15. Distribution of values of serum fructos-
amine concentration according to the results
of 75-g OGTT.

Vertical bars represent mean+S.E.M..
* P<0.05; ***, p<0.001. by ANOVA follo-
wed by multiple comparisons.
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Abstract

In vivo, glucose bound to protein by aldimine linkage undergoes an Amadori
rearrangement to the ketoamine (generically termed fructosamine) and fructosamine is
known to act as a reducing agent in alkaline solution. The present study was undertaken
to investigate the optimal conditions for, and the clinical usefulness of, serum fructosamine
assay. The assay was based on the ability of fructosamine to reduce the dye nitroblue
tetorazolium (NBT) to its colored formazan with measurement of the subsequent change in
optical density. A synthetic fructosamine (1-deoxy-1-morpholino-D-fructose, DMF) was
used as the standard, and optimal conditions for the assay were established as follows: the
appropriate pH was 10.8, reaction time 15 min., temperature 37°C and optical wavelength
530nm. The coefficients of variation (CV) for within-run and between-run were 2.6~4.1%
and 3.4~5.5%, respectively. The serum fructosamine concentration was measured in 77
diabetic and 44 control subjects. The diabetic sera showed significantly higher levels of
fructosamine than those of the controls: 3.14+1.3 (mean= 2SD) mM vs. 2.36 £ 0.4 mM
(p<<0.001). Serum fructosamine comcentrations were significantly correlated with glycated
albumin (r=0.708, p<<0.001), glycated haemoglobin (HbA«) (r=0.751, p<<0.001) and
fasting plasma glucose levels for the preceding two weeks (r=0.474, p<0.01) and four
weeks (r=0.737, p<0,001), which indicated that serum [ructosamine concentration was an
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index of intermediate term (two to four weeks) blood glucose control. In the 42 subjects
who showed positive urine glucose in a physical check-up, 75-g oral glucose tolerance test
(OGTT) was performed and HbAc and serum fructosamine concentration were measured
simultaneously. The subjects were divided into three groups (diabetic : D, borderline: B,
and normal: N) according to the Japan Diabetic Society diagnostic criteria for 75-g
OGTT. Serum fructosamine concentrations of groups D, B, and N were 3.5240.28 (mea-
n+S.E.M.), 2.56+£0.05 and 2.31£0.06mM, respectively, and differed significantly
(p<0.05~~0.001) among the three groups. By contrast, neither the fasting plasma glucose
nor the HbAc level was significantly different between groups B and N. The fructosamine
assay was simple and cheap, and may provide a useful tool for monitoring blood glucose
control and screening for glucose intolerance.



